Aortas of 334 sheep 6 months to 6 years old were stained with Sudan IV. Sudanophilic lesions resembling early fatty streaks of man were detected in 50% of these aortas. Metastatic calcification was seen in eight (2.3%) aortas.
It has been suggested that knowledge of the pathogenesis of atherosclerosis will be aided by comparison of naturally occurring atherosclerotic lesions in different species [ 151. Although detailed systematic studies of spontaneous atherosclerotic lesions have been reported in pigs [6] , goats [ 181 and buffaloes [7] in India, no such study has been done for sheep. Non-atherosclerotic aortic lesions such as medial calcification, parasitic aortitis and nonlipid-bearing arteriosclerotic lesions have been described in sheep in India [I, 121. These lesions have no resemblance to the atherosclerotic lesions defined and classified by the World Health Organization (WHO) study group on atherosclerosis [20] . Only isolated reports from other countries are available on spontaneous atherosclerosis in sheep [ 14, 191. 
Materials and Methods
Aortas of 334 sheep 6 months to 6 years old and of both sexes were collected at slaughter and necropsy. After removal of adventitial fat, the aortas were cut open longitudinally, fixed in 10% formalin for at least 24 hours and stained with Sudan IV [lo] to delineate the fatty lesions. The lesions were graded according to the criteria recommended by the WHO study group on atherosclerosis [20] .
For microscopic study longitudinal pieces of tissue were taken through the sudanophilic lesions and normal looking unstained areas in the arch, thoracic and abdominal aorta. Paraffin sections 5 to 6 micrometers thick were stained with haematoxylin and eosin (HE), Verhoeff's van Gieson for elastic tissue, phosphotungstic acid haematoxylin (PTAH) for fibrin, von Kossa's method for calcium salts and alcian blue method for mucopolysaccharides. For demonstration of neutral lipids, the tissues were cut in a cryostat and the sections stained with Sudan IV.
Results
After staining with Sudan IV only one type of atherosclerotic lesion could be classified as an early fatty streak [20] . A fatty streak was not detected in any of the 334 unstained aortas nor was there gross evidence of advanced atherosclerotic lesions. Metastatic calcification was seen in eight (2.3%) specimens.
Fatty streaks were seen in 167 (50%) aortas. In the arch the lesions were seen at the orifices of large blood vessels. In the thoracic segment these usually occurred at and below the scar of the ligamentum arteriosum and occasionally as longitudinal streaks on the ventral aspect of the lower thoracic region. The lateral aspects of the ostia of intercostal vessels, which are usual sites of occurrence of these lesions in several other species of animals [6, 71 and man [ 1 I], were spared in our sheep.
In the abdominal segment, the most frequent sites were above the iliac bifurcation, proximal 1 to 2 centimeters of iliac arteries, and at the orifices of emergence of blood vessels. The abdominal aorta was more extensively involved than the thoracic region and the fatty streaks also were more severe in this segment.
The lesions varied in size from 1.0 millimeter to several square centimeters. They appeared as sudanophilic spots, streaks or irregular patches, flush with the intimal surface and parallel to the long axis of the aorta. The incidence of fatty streaks increased with age of the sheep.
The calcified lesions varied in extent from small focal chalky white areas to diffuse involvement of the aorta from its origin up to the iliac bifurcation and sometimes even a few centimeters into the iliac arteries. The aortic wall in advanced cases was thick, hard, brittle and cartilaginous.
Sections through the normal areas of different segments of aorta showed that the structure of the thoracic aorta of sheep differed from that of mammalian nonruminants and resembled that of other ruminant species [7, 131. There was no discernible tunica intima in the thoracic aorta, even in the oldest sheep examined.
Paraffin sections through the fatty streaks showed distinct focal intimal thickening with vacuoles because of removal of fat. There was increase in the alcian bluepositive acid mucopolysaccharides in the ground substance. There also were elastic and collagen fibres in the fatty streaks. The main cells in the fatty streaks were thoracic segment in sheep is similar to that seen in man [lo] and pigs [6] . In man this has been attributed to upright posture, but in animals, in which the aorta remains horizontal, the increased susceptibility of the abdominal segment has been attributed to the biological dissimilarity between the thoracic and abdominal segments of the aorta [9] . The localization of fatty streaks at the emergence of branches, at the curvatures and above the iliac bifurcation of the abdominal aorta in sheep was similar to that in swine [6] , buffaloes [7] and man [lo] . Haemodynamic factors in the vascular system of animals and man might be responsible for localisation of these lesions [4] .
The microscopic changes in the aortic fatty streaks of our sheep were similar to those described in other animals [6, 71 and in early aortic fatty streaks in man [ 111.
The fat was mostly extracellular and fine elastic fibres formed the bulk of the intimal thickening. The observation of smooth muscle cells in the aortic fatty streaks of sheep adds to the growing evidence that these cells play an important role in the genesis of atherosclerotic lesions. By light microscopic, electron microscopic, histochemical and immunohistochemical studies smooth muscle cells have been demonstrated in the atherosclerotic lesions of man, buffalo [7] , pigs [6] , rabbits [8, 171 and rats [2] .
Similar to the findings in the pigs and buffalo [6, 71 our observations in sheep indicate that the genesis of fatty streaks is not mediated through the thrombotic mechanism as in man [2, 3, 161. Gross and microscopic changes of metastatic calcification were similar to those reported earlier in sheep [ 121.
